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SYSTEM, METHOD, AND MULTI-LEVEL 
OBJECT DATASTRUCTURE THEREOF FOR 

BROWSNG MULTIMEDIA DATA 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS AND CLAIM OF PRIORITY 

The present application is a continuation of U.S. patent 
application Ser. No. 09/594,808, filed on Jun. 16, 2000 now 
abandoned, entitled “System, Method, and Multi-Level 
Object Data Structure Thereof for Browsing Multimedia.” 
which claims priority to and the benefit of Korean Patent 
Application 26763/1999, filed on Jul. 3, 1999, entitled “Sys 
tem, Method, and Multi-Level Object Data Structure Thereof 
for Browsing Multimedia, which is assigned to the present 
assignee and is incorporated in its entirety herein by refer 
CCC. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a browsing of a multi 

media data, Such as a moving picture, and more particularly, 
to system, method, and multi-level object data structure 
thereof for browsing a multi-media data, which permits to 
browse detailed Supplementary information on each object 
included in the multi-media data in displaying the multi 
media data on request from a user. 

2. Background of the Related Art 
Recently, as searching techniques for digital moving pic 

ture are developed, there have been active Suggestions on 
browsing or searching contents based moving picture. As 
typical examples, there are a browsing by using a key frame 
disclosed in the U.S. Pat. No. 5,708,767, or an object based 
browsing method disclosed in the U.S. Pat. No. 5,655,117. In 
the browsing by using a key frame, a few typical important 
scenes/key frames are Suggested, and reproduced in an entire 
moving picture, to search the moving picture. However, since 
this method is conducted merely relying on the key frames, it 
is difficult to expecta search according to actual development 
of contents of the moving picture. On the other hand, in the 
object based moving picture searching, the moving picture is 
depicted and searched with reference to entrance and exit of 
different objects. Such as characters, in the moving picture. 
However, most of the objects defined in the object based 
moving picture searching is foreground objects, of which 
structures are not appropriate for expressing place informa 
tion which is background objects. Therefore, the background 
information, Such as a place, can not be used in the related art, 
because, though a portion a specific object enters on the 
picture may be defined as an actual entry section in the case of 
foreground objects, the place is defined as one entry section 
since the place is the same as far as one scene is continued 
even if a camera angle is changed. Therefore, the place has 
implication different from a simple entry section in other 
foreground object as an implication that the places are the 
same is reflected to an object entry section even if appear 
ances of an object on the picture are different. And, even 
though a foreground information with a motion is informa 
tion only on movement of the object, place information with 
a motion implies a movement of the camera. Such place 
information becomes more useful when the place information 
is managed as a separate object. However, the watcher may 
want Supplementary information on an actual place, i.e., 
where is the place the picture is taken, or other Supplementary 
information on the actual place. For example, though a café 
where the heroine drops in is place information of the moving 
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2 
picture contents, the watcher may want Supplementary infor 
mation, such as the place the café actually is, or an introduc 
tion on an address or place (or a sketch map). Or the watcher 
may want detailed Supplementary information on a particular 
object in the moving picture in view of contents of the moving 
picture, or actual Supplementary information (for example, 
name, brief profile, and information on a home page, an 
address, or fan club, for fans). However, the related art 
method has a problem in that a searching or browsing method 
which can meet the aforementioned users wants can not be 
provided. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to system, 
method, and multi-level object data structure thereof for 
browsing a multi-media data that Substantially obviates one 
or more of the problems due to limitations and disadvantages 
of the related art. 
An object of the present invention is to provide system, and 

method for browsing a multi-media data, which permits to 
browse or search for Supplementary information on a particu 
lar object included in a moving picture based on three ele 
ments of object, event, and background during the watcher 
watches the moving picture. 

Other object of the present invention is to provide a multi 
level object data structure for implementing the system, and 
method for browsing a multi-media data of the present inven 
tion. 

Additional features and advantages of the invention will be 
set forth in the description which follows, and in part will be 
apparent from the description, or may be learned by practice 
of the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure par 
ticularly pointed out in the written description and claims 
hereofas well as the appended drawings. 
To achieve these and other advantages and in accordance 

with the purpose of the present invention, as embodied and 
broadly described, the method for browsing a multimedia 
data using a multilevel object data structure, including the 
steps of (1) receiving multimedia information and multiple 
Supplementary information on each object in the multimedia 
information on the same time, (2) separating the multimedia 
information and the multiple Supplementary information, (3) 
displaying the multimedia information, and (4) browsing/ 
searching Supplementary information related to a particular 
object from the multiple Supplementary information, and dis 
playing the Supplementary information when a user requests 
for browsing/searching the Supplementary information 
related to the particular object. 
The object related supplementary information includes 

content information on a particular program in the multime 
dia information, and multiple Supplementary information 
including real information. 
The content information and the real information includes 

selective combinations of information which represents rela 
tions of object information, event information, place infor 
mation, and object/event/place information in a graph. 
The content information and the real information includes 

text information describing character of the object, and image 
or graphic information on the character. 
The object information includes text information having 

information describing the object, and image information on 
the object information. 
The event information includes text information describ 

ing contents of the event, and information on a place or a 
sketch map the event occurred. 
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The place information includes text information describing 
the place, and information on location or a sketch map of the 
place. 

In other aspect of the present invention, there is provided a 
multi-level object data structure in a system for displaying 
multimedia information, wherein Supplementary information 
on each object included in the multimedia information has 
multiple Supplementary information structure including at 
least content information and real information on a particular 
program. 

In another aspect of the present invention, there is provided 
a multi-level object data structure wherein contents of a mov 
ing picture is expressed in a graph of object and place relation 
and an array of related events are made for each relation for 
making relation, and, for providing a function for displaying 
a required section, the moving picture is expressed in an 
object structure for providing information on objects, a place 
structure for providing information on a place which is a 
background of an event, an event structure for providing 
information required for describing a particular unit event in 
the moving picture, and relations of the structures in a graph, 
for searching the moving picture by using a double structure 
of content information and real information on at least one 
relation for each of the relations or a selected element, in the 
moving picture. 
The object structure, the place structure, and the event 

structure, expressed as content information and real informa 
tion of the moving picture, are expressed in text information 
describing at least object name, place name, and event. 
The content information on the moving picture is informa 

tion on a place or an object having a meaning in view of 
content of the moving picture, and the real information is 
information on a real place which is meaningful place in view 
of the content of the moving picture, or on actual performer 
cast an object in the moving picture. 

In further aspect of the present invention, there is provided 
a system for browsing a moving picture by using a multi-level 
object data structure including means for Supplying moving 
picture digital information including a multiple object infor 
mation structure having content based meaningful object 
information of the moving picture and real object information 
of the object, means for receiving the digital information and 
separating and reading the multiple object information and 
the moving picture information, and means for presenting 
real object information the multiple object information 
describes in response to a users request. 
The multiple object information structure has multiple 

object information structures for the object, the place, and the 
event, and the means for presenting real object information 
presents real information on an object cast in the moving 
picture or real place information on the place which is a 
background of an event. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the descrip 
tion serve to explain the principles of the invention: 

In the drawings: 
FIG. 1 illustrates one frame of a moving picture for 

explaining the present invention; 
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4 
FIG. 2 illustrates a state of browsing of place information 

on a particular object when a moving picture is displayed in 
accordance with a preferred embodiment of the present 
invention; 

FIG.3 illustrates a block diagram of a display for browsing 
a particular object in a moving picture in accordance with 
another preferred embodiment of the present invention; 

FIG. 4 illustrates a place DS of a particular object when a 
moving picture is displayed in accordance with a preferred 
embodiment of the present invention; 

FIG. 5 illustrates a semantic DS showing relation with 
object/place included in a moving picture in a form of a graph 
in searching/browsing the moving picture in accordance with 
a preferred embodiment of the present invention; 

FIG. 6 illustrates a detail of the event DS in FIG. 5: 
FIG. 7 illustrates a relation between object and place 

included in a moving picture in a form of object/place/event 
relation graph in displaying a moving picture in accordance 
with a preferred embodiment of the present invention; 

FIG. 8 illustrates multiple object DS included in a moving 
picture in accordance with a preferred embodiment of the 
present invention; 

FIG. 9 illustrates an character DS in displaying a moving 
picture in accordance with a preferred embodiment of the 
present invention; and, 

FIG. 10 illustrates a state of browsing of a particular object 
included in a moving picture by using multiple object DS in 
accordance with a preferred embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. A transmission 
side, such as a VOD system or a digital TV broadcasting 
station transmits a particular video signal to a display in a 
receiver side according to a request from a user. In this 
instance, the video signal is transmitted, together with coded 
multiple information having detailed Supplementary infor 
mation on each object included in the video signal. Therefore, 
the display in the receiver side receives all the video signal 
and the detailed Supplementary information from the trans 
mission side, and displays the video signal only. FIG. 1 shows 
one scene of a drama with a hospital in a background. During 
watching a video program a receiverside display displays, the 
watcher may request for browsing detailed Supplementary 
information on an object, Such as the hospital by handling a 
controller, such as a remote controller. The detailed supple 
mentary information may be program content based informa 
tion of which video signal is provided, or actual information. 
If the watcher in the receiver side requests for browsing of 
actual information on the hospital shown in FIG. 1, the 
receiver side browses and displays a name 201, an address 
202, and description of the hospital 203, and a sketch map 204 
of the actual hospital as shown in FIG. 2. On the other hand, 
the watcher may request for browsing of content information 
on the hospital in the picture in FIG. 1 for better understand 
ing of the story of the video program. In this instance, the 
receiver side display may browse and display the detailed 
information on the content basis hospital according to Such a 
users request. In FIG. 2, if a network environment is Sup 
ported for the receiverside display such that the receiverside 
display can be connected to the internet, the present frame on 
the display may be linked, and shift to an internet address 
(URL) where there is more detailed information on the place. 
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In FIGS. 1 and 2, though the user requests for browsing 
content based information or actual information on a place, 
like the hospital, by handling the remote controller in the 
middle of watching the video program, the same method may 
be applicable to an object or an event. That is, actual infor 
mation on a content based specific object in the moving 
picture program may be requested. The object may be 
extended even to an animal or virtual character in the moving 
picture program. For example, necessary detailed Supple 
mentary information on a performer the user likes, among 
performers in a drama, Such as information on a name, profile, 
a fan club, an internet homepage address, and the like, may be 
requested. 

FIG.3 illustrates a block diagram of a display for browsing 
a particular object in a moving picture in accordance with 
another preferred embodiment of the present invention. 

That is, FIG. 3 is an example for serving actual object 
related information as a coded databased on multiple infor 
mation structure other than the moving picture, wherein the 
VOD server 301 and the internet server 302 shown in FIG. 3 
are connected to a communication network309, and the com 
munication network 309 and a digital TV broadcasting sys 
tem 303 are connected to a receiver 305 of the receiver side 
display 304. In FIG. 3, the receiver 305 in the receiver side 
display 304 receives a video signal from the communication 
network 309 or the broadcasting system 303, and a decoder 
306 decodes the video signal, to separate an original moving 
picture data and a Supplementary information data. Then, the 
separated original video data is displayed on the display 
directly, while the Supplementary information data is stored 
in a memory 307, for using on request for browsing of content 
based supplementary information or actual supplementary 
information on a particular object in the moving picture. In 
FIG. 3, the control unit 308 controls browsing operation for 
the detailed supplementary information of the object in 
response to the request of the watcher. In this instance, if the 
receiver side display 304 is supported such that the receiver 
side display 304 is interlocked with a VOD system server or 
an internet server, the Supplementary information of each 
object included in the video signal is not encoded with an 
original moving picture data, but is managed at the VOD 
server or the internet server separately, and provided at the 
watchers request. In the present invention, there is no special 
limitation on a position and a searching method of each object 
included in the video signal, and when and how the browsing 
is conducted. Therefore, as explained, the method for display 
ing the detailed Supplementary information of each object 
included in the video signal will bring about a new advertising 
effect. For example, if a particular café, restaurant, or the like 
provides the detailed supplementary information on the cafe, 
restaurant, or the like as the café, restaurant, or the like Sup 
port the place in production of the moving picture program, 
the watcher can obtain Supplementary information (for 
example, place, address, description, and sketch map and 
etc.) on the actual Supported place in the moving picture 
when necessary. 

FIG. 4 illustrates a place DS of a particular object when a 
moving picture is displayed in accordance with a preferred 
embodiment of the present invention. Referring to FIG. 4, the 
place DS 401 of the present invention includes a real location 
402 and a content location in a moving picture. The content 
location 403 includes an annotation 404, a description of a 
name, or location of the place in a form of a text. And, the real 
location 402 includes a geometrical info 405 and an annota 
tion 406, a description of a name, or location of the real place 
in a form of a text. Therefore, the content location information 
is used for searching a moving picture by using object/place 
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6 
relation graph, and the real place information is used in pro 
viding information on the real place at users request. 

FIG. 5 illustrates a semantic DS showing relation with 
object/place included in a moving picture in a form of a graph 
in searching/browsing the moving picture in accordance with 
a preferred embodiment of the present invention. Referring to 
FIG. 5, the semantic DS501 of the present invention includes 
an event DS 502, an object DS 503, a place DS 504, an 
event/object/place relation DS 505 in which event/object/ 
place relation are shown in a graph. The object DS, the place 
DS, and the event DS includes a text information for explain 
ing the object, the place, and the event, respectively. 

FIG. 6 illustrates a detail of the event DS in FIG.S. Refer 
ring to FIG. 6, the event DS 601 of the present invention 
includes a reference to segment 602 and an annotation DS. 
Therefore, the receiver side display can display a relevant 
moving picture section by using Such an event DS. That is, 
while text information explaining an event is provided, a 
moving picture section corresponding to the event is dis 
played by using the segment information. And, in FIG. 6, one 
event may includes lower level event information explained 
in detail relatively. By using the event DS of such a hierar 
chical structure, object/place relation graph can be applied, 
not to an entire section of the moving picture, but to a portion 
of the section. 

FIG. 7 illustrates a relation between object and place 
included in a moving picture in a form of object/place/event 
relation graph in displaying a moving picture in accordance 
with a preferred embodiment of the present invention. Refer 
ring to FIG. 7, the object/place/event relation DS 701 of the 
present invention may be represented in an entity relation 
702, inclusive of a reference to place 703, a reference to object 
704, and a reference to event 705. In the object/place relation, 
one or more events may be related to one another, or only 
object and event are related, or place and event are related. 

FIG. 8 illustrates multiple object DS included in a moving 
picture in accordance with a preferred embodiment of the 
present invention. Referring to FIG. 8, the multiple object DS 
801 of the present invention includes a real object 802 and a 
content object 803 in a moving picture. The content object 
803 includes an annotation which explains an object name or 
other information in a form of text, and the real object 802 
includes an annotation 805 which explains the real object in a 
form of text. Thus, the content object is used for understand 
ing a content of the moving picture. Such as a moving picture 
searching by using an object/place (event when extended) 
relation graph, and the real object information is used for 
browsing or searching for the real object at a users request. 

FIG. 9 illustrates a multiple object DS in FIG. 8 in accor 
dance with another preferred embodiment of the present 
invention, showing a multiple character DS. Referring to FIG. 
9, the character DS901 of the present invention includes a real 
character 902 and a content character 903. The content char 
acter 903 includes an annotation 904 which explains charac 
ter information created according to name, character, and 
story development of the object in a content of the moving 
picture in a form of a text, and the real character 902 includes 
actor info of an actual particular object, and an annotation 906 
explaining a name, a profile, the most important work and the 
like of the real character in a form of a text. The content 
character information is used for understanding a content of 
the moving picture, such as moving picture searching by 
using object/place relation graph, and real character is used in 
browsing/searching a real character (actor/actress) at users 
request. 

FIG. 10 illustrates a state of browsing of a particular object 
included in a moving picture by using multiple object DS in 
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accordance with a preferred embodiment of the present 
invention. In FIG. 10, 101 expresses an outline of a video 
story by using the most schematic event structure, and 102 
represents object-place relations set up within an event sec 
tion selected in the outline 101. And, 103 explains detailed 
events meeting relations (human B-hospital) selected on the 
object-place relation graph 102. 
Though multiple object DS of multiple character DS or 

multiple place DS is explained in the aforementioned 
embodiment of the present invention, multiple even DS can 
also be explained in the same method. For example, when 
contents of a moving picture is composed based on an actual 
event (or character), event information in a moving picture 
content and an actual event information may be provided on 
the same time. 
AS has been explained, because each object included in a 

Video signal has content basis Supplementary information on 
a moving picture and actual Supplementary information on 
the same time when a moving picture signal is displayed on a 
display, the watcher may use the Supplementary information 
in browsing/searching the moving picture for understanding 
content of the moving picture when necessary, as well as the 
actual Supplementary information, thereby providing a new 
concept of advertising. 

And, by providing object, place, and event structures, and 
a semantic structure representing relation between the struc 
tures, a moving picture browsing/searching can be made 
effectively based on the three elements when the moving 
picture is displayed. And, in order to carry out effective dis 
play of multimedia data of the present invention, particular 
object data structure is provided. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in System, method, 
and multi-level object data structure thereof for browsing a 
multi-media data of the present invention without departing 
from the spirit or scope of the invention. Thus, it is intended 
that the present invention cover the modifications and varia 
tions of this invention provided they come within the scope of 
the appended claims and their equivalents. 
What is claimed is: 
1. A method implemented by an apparatus for providing 

multimedia data for use in an entertainment system, the 
method comprising: 

providing a video program, the video program including at 
least one segment depicting a first character played by a 
first actor, and 

providing metadata describing at least a portion of said 
Video program, said metadata having a multi-level hier 
archical structure and including character list data 
describing persons associated with said video program, 
wherein said character list data allows content referenc 
ing based on user input, and wherein the character list 
data includes a first character list item corresponding to 
the first character depicted in the video program, the first 
character list item being a container in the hierarchical 
structure and including a character element and an actor 
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element, the character element including a character 
name to identify the first character and the actor element 
including an actor name to identify the first actor playing 
the first character in the video program, wherein the 
actor element further includes additional information 
about the first actor, and 

whereby browsing capability of both said metadata and 
said video program is provided to a user of said enter 
tainment system. 

2. A method implemented by an apparatus for providing 
multimedia data for use in an entertainment system, the 
method comprising: 

providing metadata describing at least a portion of a video 
program, the video program including at least one seg 
ment depicting a first character played by a first actor, 
said metadata having a multi-level hierarchical structure 
and including character list data describing persons 
associated with said video program, wherein said credits 
list data allows content referencing of said source con 
tent based on user input, and wherein the character list 
data includes a first character list item corresponding to 
the first character depicted in the video program, the first 
character list item being a container in the hierarchical 
structure and including a character element and an actor 
element, the character element including a character 
name to identify the first character and the actor element 
including an actor name to identify the first actor playing 
the first character in the video program, wherein the 
actor element further includes additional information 
about the first actor, and 

whereby browsing capability of both said metadata and 
said video program is provided to a user of said enter 
tainment system. 

3. The method of claim 1, wherein the character element of 
the first character list item includes additional information 
about the first character depicted in the video program. 

4. The method of claim 1, wherein the character element 
and the actor element of the first character list item are at the 
same level of the hierarchy. 

5. The method of claim 1, wherein providing the audio 
visual source content includes providing the video program 
from a digital broadcasting system. 

6. The method of claim 1, wherein providing the metadata 
describing at least a portion of the video program includes 
providing the metadata from a digital broadcasting system. 

7. The method of claim 2, wherein the character element of 
the first character list item includes additional information 
about the first character depicted in the video program. 

8. The method of claim 2, wherein the character element 
and the actor element of the first character list item are at the 
same level of the hierarchy. 

9. The method of claim 2, wherein providing the metadata 
describing at least a portion of the video program includes 
providing the metadata from a digital broadcasting system. 
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